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Perfluorohexanoic acid (PFHxA) is one kind of perfluorinated chemicals (PFCs) which is 
widely used in various consumer products and industrial applications.  It is persistent during 
natural degradation processes as well as toxic, so that wastewater containing PFHxA from 
industries can cause severe pollution.  Thus, it is important to remove PFHxA from industrial 
wastewater before discharging into water environments.  The main objective of this study is to 
develop effective removal procedures of PFHxA from industrial wastewater by adsorption and 
regeneration.  This study consists of 9 chapters. 
 
Chapter 1 stated the research background, objectives and research framework. 
 
Chapter 2 reviewed current publications related to the properties, toxicities, and occurrences 
of PFHxA.  Removal techniques of PFCs such as advance oxidation, membrane filtration and 
coagulation were briefly summarized, and the adsorption mechanisms of PFCs were focused.  
 
Chapter 3 presented the materials and methods of chapter 4 to 8. 
 
Chapter 4 showed the results of PFCs contamination surveys in ten central wastewater 
treatment plants (WWTPs) in Thailand and one wastewater treatment process of a fluorochemical 
factory in Japan.  Total PFCs concentrations in the effluent of central WWTPs ranged from 15 to 
1,030 ng/L in Thailand.  Among ten WWTPs, the highest total PFCs concentration were 1,030 
ng/L, and its predominant PFC was PFHxA, while PFHxA concentrations were detected from 4 to 
73 mg/L (4,000,000 to 73,000,000 ng/L) in the treatment process of a fluorochemical factory.   
 
Chapter 5 investigated adsorption rates and capacities of PFHxA onto five anion exchange 
polymers (PFA300, PFA400, A860, BA103 and MN102), non-ion exchange polymers (XAD4) 
and granular activated carbon (GAC) in both synthetic and fluorochemical facory’s wastewaters.  
All adsorbents reached the equilibrium concentration within 96 hours, and adsorption capacity data 
were fitted with the Freundlich equation.  BA103 had the highest adsorption capacities in 
synthetic wastewater (412 mg/g) and fluorochemical wastewater (37 mg/g). 
 
Chapter 6 identified the effects of interferences (inorganic ions and DOC) and adsorption 
conditions (pH and temperature) on PFHxA adsorption onto selected adsorbents. Both of inorganic 
ions (NaCl, Na2SO4, NaNO3, KCl, and CaCl2) and DOC reduced adsorption capacities of PFHxA 
onto BA103 in wastewater, but inorganic ions showed higher influences.  The optimum pH range 
was 6 to 7 for adsorption of PFHxA onto BA103, while optimum temperature was 35 to 40 oC. 
 
Chapter 7 evaluated PFHxA regeneration efficiencies and their reusability of spent 
absorbents in fluorochemical wastewater.  The regeneration efficiency of BA103 exceeded 99% 
by 5% NaCl in MeOH:Milli-Q water (7: 3) solution.  The spent BA103 was able to be reused as 
an adsorbent by regeneration, and showed 92% of removal efficiency after 10 cycles. 
 
Chapter 8 applied adsorption and regeneration (chapter 5 and 7) techniques to remove 
PFHxA by column experiments containing (PFA300, PFA400, BA103 and GAC) in 
fluorochemical wastewater.  Amoung four adsorbents, BA103 showed the best performance to 
remove PFHxA in fluorochemical wastewater.  Exhausted column of BA103 was regenerated by 
5% NaCl in MeOH:Milli-Q water (7:3), the regeneration efficiency of PFHxA was more than 99%. 
 
Chapter 9 summarized the main conclusions of this research and the recommendations for 
further researches were given out.  
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